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ABSTRACT: 

PURPOSE: To form a tracking servo signal at a low cost by forming 
projections on concentric circles corresponding to track positions in the 
circumferential direction on a surface of a magnetic layer side of a substrate 
or a non-magnetic substrate layer. ^ ' 

CONSTITUTION: Respective substrates 11 are set on plural substrate rotation 
mechanisms 10, and the substrates 1 1 are moved at a fixed number of 
revolutions 
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and a fixed speed by constant speed operation of a movement mechanism 6 
and the 

mechanisms 10. Then, a laser beam from a laser beam oscillator 1 is converted 
into a pulse laser by a modulator 2, and is defl ected by a deflector 12, and 
respective substrate 1 1 surfaces are irradiatecl by the pulse laserihrough 
plural la ser bea m.dlyLd.e£sJt and^plural conv erging me chanisms 5. Thus, the 
projections are formed continuously irTtheTange corresponding to a CSS zone 
and a track equivalent position in the radial direction of plural substrates 1 1 
simultaneously. Thus, a tracking servo pattern is fomned together with a text 
pattern, and the manufacturing cost is reduced. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a magnetic-recording medium and a magnetic recording medium, it can manufacture cheaply 
in detail and this invention relates to the suitable magnetic-recording medium and suitable magnetic recording medium for 
high-density record. 
[0002] 

[Description of the Prior Art] As external storage of a computer, the magnetic recording medium called hard disk drive is 
used. Improvement in track density is tried as one direction of storage capacity expansion of a hard disk drive. In order to 
realize high track density, it is highly precise and it is necessary to position the magnetic head on a truck. The tracking servo 
which detects the locational error of the magnetic head and is fed back to a head actuator as the positioning method of the 

magnetic head is used. 

[0003] As a method of detecting the locational error of the magnetic head, a tracking-servo signal (it is written as a truck 
signal below) is embedded per one revolution in the rotation position of a-ten number, and the method called sector servo 
which detects this with the head for data reading is adopted. However, since an error signal may be accepted intermittently, 
this method has the problem said that positioning accuracy is low. 

[0004] Moreover, although the method called servo surface servo which uses the whole surface of the specific field of a disk 
for record of an error signal is also adopted partly, since the whole surface of a disk is not applicable to record of data in the 
case of this method, in the small drive with especially little number of sheets of a magnetic-recording medium, efficiency is 
bad. Moreover, although the method of detecting optically the servo slot (truck slot) formed on the magnetic-recording 
medium of photo etching is also proposed, in the case of this method, they are which needs an expensive process for 
formation of a slot, and the using-industrially present condition. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the above-mentioned actual condition, and the 
purpose is in offering the magnetic recording medium which could form the tracking-servo signal by the low cost, and used 
the magnetic-recording medium recordable high-density and the magnetic-recording medium concerned, 
[0006] 

[Means for Solving the Problem] Namely, the 1st sunmiary of this invention is set at least on a disk-like nonmagnetic 
substrate to the magnetic-recording medium which forms a nonmagnetic ground layer and a magnetic layer one by one, and 
changes. The front face by the side of the magnetic layer of a substrate or a nonmagnetic ground layer is made to correspond 
to the truck position of a hoop direction, and it consists in the magnetic-recording medium characterized by forming a salient 
in the shape of a concentric circle, and changing, the 2nd summary In the magnetic recording medium which uses the 
above-mentioned magnetic-recording medium, it consists in the magnetic recording medium characterized by having a means 
to detect the salient of a magnetic-recording medium as a truck signal, and changing. 

[0007] Hereafter, this invention is explained based on an accompanying drawing. Drawing 1 is explanatory drawing of an 
example of salient formation equipment. 

[0008] In the magnetic-recording medium of this mvention, by the laser beam, the salient which was made to correspond to a 
truck position and was formed can be formed easily, and acts as an object for truck signals. And this salient for truck signals 
can be formed in the texture processing process for a CSS (contact start and stop) property. By making it the appearance, 
truck signal-code-book lump cost can be substantially made into zero. 

[0009] Fundamentally, the illustrated equipment consists of the condensing mechanism (5) which irradiates the laser beam 
from a substrate roiling mechanism (10), laser beam VCO (1), the modulator (2) that carries out ON/OFF control of the laser 
beam from the VCO concerned, and the modulator concerned on the front face of the substrate (1 1) by which rotation support 
was carried out with the substrate rotation means. 

[0010] In order to raise the eflHciency of salient formation, in the illustrated equipment And two or more substrate rolling 
mechanisms (10) and (10) -, Two or more laser beam dividers (4) and (4) - which divide the deviation laser beam from 
deflecting system (12), it has the move mechanism (6) in which two or more condensing mechanisms (5) which irradiate each 
substrate front face by which rotation support was carried out with two or more substrate rotation meanses of the above [ each 
deviation laser beam divided in the laser beam divider concerned ], (5) -, and the condensing mechanism concerned and the 
aforementioned substrate rolling mechanism are made displaced relatively. In addition, the number is arbitrary although three 
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substrate rolling mechanisms (10) are illustrated. 

[00 11] Usually, a substrate rolling mechanism (10) consists of spindle motors, and substrate (1 1) - is supported by the axis of 
rotation of a spindle motor, and is moved with a fixed rotational frequency or fixed linear velocity by it. 
[0012] As laser beam VCO (1), it is C02, It is desirable to use gas laser VCO, such as gas laser and Ar gas laser, for example, 
At gas laser beam tube is used suitably. Typically, Ar gas laser beam has the wavelength of 488nm or 5 14,5nm. Gas laser is 
advantageous at the point which compares with an YAG laser, an excimer laser, etc., the phase has gathered, and can form a 
sharp salient configuration since narrowing [ of the beam spot ] down is easy. 

[0013] As for the laser beam irradiated by the front face of a substrate (11) from laser beam VCO (1), it is desirable to be 
/ controlled by the energy which can form the minute salient whose crowning is a convex configuration. Although concrete 

energy (output) changes with the quality of the material on the front face of a substrate, irradiation time on the front face of a 

substrate, etc., usually let it be the range of 20-700mw. 
^,^2^014] As a modulator (2), when Ar gas laser beam tube is used as laser beam VCO (1), an electro-optics modulation element 
^^OM) is used suitably. The high-speed modulation (ON/OFF) to several 100 Mbps(es) is possible for an electro-optics 

modulation element. Moreover, analog modulation can also be performed at the time of ON. 

[0015] As deflecting system (12), electric deflecting system (AOD, EOD) is used suitably, for example. As a laser beam 
divider (4), usually, two rectangular prisms are used and the so-called beam-splitter cube which carried out the coat of the 
semipermeable membrane to one side of an oblique side, and joined oblique sides is used. And the amount of laser beams 
irradiated by each substrate can be uniformly adjusted by using two or more laser beam dividers from which split ratio differs. 

[0016] An objective lens is used as a condensing mechanism (5), and it is usually used combining a auto-focusing (AF) 
system. The last condensing mechanism (5) is constituted as a combination of a total reflection mirror and an objective lens, 
and the condensing mechanism before it (5) is constituted as the above-mentioned laser beam divider (4) and a combination 

of an objective lens. 

[0017] As a move mechanism (6), a linear slider is used suitably, for example. The illustrated move mechanism (6) is 
established in the mode to which a substrate rolling mechanism is moved. When using two or more condensing mechanism or 
two or more substrate rolling mechanisms, as for each mechanism, being carried in the single move mechanism is desirable, 
and two or more condensing mechanisms (5) and (5) - are carried in one set of a linear slider in the illustrated example. And 
two or more condensing mechanisms (5) and (5) - are simultaneously moved by constant speed. 

[0018] In this invention, a minute salient can be simultaneously formed not only in the front face of a magnetic-disk substrate 
but in a rear face. As illustrated, this mode before the first condensing mechanism (5), for example A laser beam divider (7), 
The condensing mechanism (9) constituted as a combination of a total reflection mirror (8), a total reflection mirror, and an 
objective lens is arranged. It is realizable by dividing the laser beam by which outgoing radiation was carried out from laser 
beam VCO (I), and irradiating the divided laser beam at the rear face of the substrate by which rotation support was carried 
out in the substrate rolling mechanism. 

[0019] In the illustrated example, although irradiation of a laser beam is performed only at the rear face of the first substrate 
(1 1), a minute salient can be simultaneously formed about both sides of two or more substrates by making the rear face of a 
substrate correspond and arranging two or more condensing mechanisms of the same structure as the above. 
[0020] The illustrated equipment is equipped with the same on the surface of a substrate, or the timing-control section (3) 
which forms a minute salient by the fixed pattern of a different interval and which controls the modulation timing of a laser 
beam as a means. That is, in case a minute salient is formed at the same interval usually adopted, for example, when a 
substrate (1 1) is moved by fixed rotational frequency constant speed by fixed-speed operation of a move mechanism (6) and a 
substrate rolling mechanism (10), the interval of the minute salient formed in a substrate front face becomes large as it goes to 
a periphery. Then, the position of a substrate is checked by the timing-control section (3), the modulation timing (irradiation 
time) of a laser beam is controlled by the signal, and the interval of the minute salient formed in a substrate front face is fixed. 

[0021] The timing-control section (3) is constituted by a computer, a position detection mechanism, the required interface, 
etc. As a position detection mechanism, a laser displacement gage, an encoder, etc. can be used, for example. In addition, you 
may perform speed control of a move mechanism (6) and a substrate rolling mechanism (10), without controlling the 
modulation timing of a laser beam. 

[0022] Next, the manufacture method of the magnetic-recording medium of this invention which used above salient formation 
equipment is explained. The magnetic-recording medium of this invention makes the front face by the side of the magnetic 
layer of a substrate or a nonmagnetic ground layer correspond to the truck position of a hoop direction, and is characterized 
by forming a salient (salient for truck signals) in the shape of a concentric circle, and changing. The height of a salient has the 
desirable range of l-60nm. And as for the above-mentioned salient for truck signals, it is desirable to form together with the 
texture which performs salient formation by laser beam irradiation for the improvement in a CSS property. 
[0023] Although laser texture for the above-mentioned improvement in a CSS property may be given to tfie whole surface 
throughout a substrate, it is desirable especially to give the front face by the side of the substrate of a CSS zone or the 
magnetic layer of a nonmagnetic ground layer. In this case, in a data zone, it is desirable to give mechanical texture of the 
shape of a concentric circle advantageous to improvement in a recording characteristic by the conventional method. Of 
course, you may perform laser texture also about a data zone. 

[0024] In this invention, nonmagnetic substrates, glass, aluminum alloy, for example, a aluminum-Mg alloy etc., etc., are 
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suitably used as a substrate (1 1). A substrate (11) prepares the electroless deposition ground layer of nickel-P as a 
nonmagnetic ground layer, and it is used for the front face for mirror-plane processing (polish processing) by it, giving it. As 
for nickel-P layer thickness, it is preferably good to consider [ 50-20,000nm ] as 100-15, and the range of GOnm. In addition, 
laser texture can also be performed on a substrate front face without a nonmagnetic ground layer. 
[0025] First, each substrate (11) and (1 1) - are set to two or more substrate rolling mechanisms (10) and (10) and a 
substrate (1 1) is moved by fixed rotational frequency constant speed by fixed-speed operation of a move mechanism (6) and a 
substrate rolling mechanism (10). Subsequently, the laser beam from laser beam VCO (1) is changed into a pulse laser by the 
modulator (2), fiirther, it deviates with deflecting system (12) and two or more laser beam dividers (4), (4) - and two or more 
condensing mechanism, (5), and (5) - is irradiated on through, each substrate (1 1), and (1 1) front faces. That is, a salient is 
continuously formed in the latus range of radial [ of a substrate ] (CSS zone), and the range corresponding to a truck 
equivalent position by shaking a spot position in a substrate front face at high speed. And this continuous salient formation 
can be simultaneously performed about two or more substrates. 

[0026] As a configuration of the salient to form, the configuration which the crowning constituted to convex, and the 
configuration especially equipped with the crevice connected with the heights concerned near convex are desirable. As 
conditions which form this minute salient, the output of a laser beam is important. And although the output of a concrete laser 
beam changes with qualities of facing of a substrate etc., in the case of a typical nickel-P layer, it is usually preferably chosen 
from the range of 50-700mw 50 to 500 mw, and average irradiation time is chosen from the range of 0.04-lOOmicrosec. Here, 
average irradiation time points out irradiation time required for making one salient form. In addition, a base is able to form a 
convex long salient in a hoop direction by choosing the above-mentioned conditions. 

[0027] Moreover, the diameter of a spot of a laser beam has the desirable range of 0.2-4 micrometers, and especially its range 
that is 0.2-1.5 micrometers is desirable. Although the rotational frequency of a substrate etc. is determined in consideration of 
productivity, as for the traverse speed of 900 - 7200rpm and a substrate, it is [ the rotational frequency of a substrate ] usually 
good to choose from the range of 0.03 - 60 mm/sec as traverse speed of a move mechanism (linear slider). 
[0028] And in this invention, the salient for truck signals is made to correspond to the truck position of a hoop direction, and 
is prepared. And the salient for truck signals is formed in the shape of a concentric circle. In addition, in the salient for CSS 
properties, salient density is 10-108. As for an individual / mm2, and salient height, it is good to choose from the range of 
1-lOOnm, 

[0029] In the magnetic-recording medium of this invention, although a magnetic layer is formed on a nonmagnetic ground 
layer, it is desirable to form an interlayer between a nonmagnetic ground layer and a magnetic layer, and to form a protective 
layer on the surface of a magnetic layer conventionally like a well-known magnetic-recording medium, and to apply lubricant 
to the front face of the protective layer concerned. An interlayer, a magnetic layer, and a protective layer are formed of a 
spatter, and Cr interlayer (lOOnm in thickness), a Co-Cr-Ta alloy magnetic layer (50nm in thickness), and a carbon protective 
layer (20nm in thickness) are mentioned as these examples. Moreover, as lubricant, a fluorine system fluid lubrication agent 
("DOL-2000" by the MONTEDISON company) is mentioned, and it is applied by dip coating on the surface of a protective 
layer before and behind 2nm in thickness, for example. 

[0030] The magnetic recording medium of this invention is equipped with the detection means of the salient for truck signals. 
Although a salient detection means is prepared in the magnetic head of a drive, it may be any of optical interception, magnetic 
means, or the detection means by electrostatic capacity. 

[003 1] As an optical detection means, the same composition as a well-known optical head is employable, for example. That 
is, since the reflected light in the front face of a magnetic-recording medium is reflected irregularly by the height, the return 
light to a head decreases. Then, a laser beam is irradiated in two positions where truck radii differ, and two detectors 
(photodiode) detect each reflected light. The strength signal of the light produced by salient when the beam spot is in 
agreement with the radius position in which the salient was formed is acquired by the peak swing, and when in agreement in 
the middle of the radius position in which the beam spot formed the ****** salient, the strength signal of the light produced 
by salient is acquired with the minimum amplitude. Then, the gap section of the magnetic head is controllable to a truck 
center position by moving a head so that the signal from both detectors may serve as the same level. 
[0032] As a magnetic detection means, the composition which detects the modulation by salient is employable, for example. 
That is, in a height, since the surfacing height of the magnetic head decreases and an output signal increases periodically, the 
position of the magnetic head is detectable by detecting this. In order to perform magnetic reading, it records by changing the 
formation pattern of a salient one by one for every truck. Under the present circumstances, what is necessary is to change 
frequency one by one and just to make it record most simply. 

[0033] For example, the salient pattern which generates three kinds of signals A, B, and C with which frequency differs is 
formed in the mid-position one by one from the periphery side of each truck. Thereby, the modulation by salient appears in 
the reading signal of the magnetic head. Usually, a salient interval is several micrometers or more, and since the signal wave 
length of magnetic recording is 1 micrometer or less, he can separate modulation as a signal. And a modulation signal is 
fiirther separated for every frequency component, and the signal component corresponding to the salient pattern of A, B, and 
C is taken out. It is the case where Signal A and Signal B are detected, and the magnetic head is biasing on the periphery from 
the center position of a truck when the component of Signal A is large. Then, the gap section of the magnetic head is 
controllable to a truck center position by moving a head so that both signal components may serve as the same level. 
[0034] What is necessary is to prepare an electrode in the magnetic head and just to measure change of the electrostatic 
capacity between electrodes and magnetic-recording media concerned, when adopting the detection means by electrostatic 
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capacity. When using a single electrode, it is necessary to change the pattern of a salient one by one for every truck like the 
case of the above-mentioned magnetic detection means. When simplifying the pattern of a salient, it is necessary to prepare 
two or more electrodes in a magnetic-head side. 
[0035] 

[Example] Hereafter, although an example explains this invention still in detail, this invention is not limited to the following 
examples, unless the summary is exceeded. 

[0036] After giving nickel-P electroless deposition of 15 micrometers of thickness to a disk-like aluminum alloy substrate 
front face with a diameter of 95mm, surface polish was performed, the disk substrate was obtained so that surface roughness 
(Ra) might be set to Inm or less, and texture processing of the one side was performed. 

[0037] The composition of the used texture equipment is as follows. As a disk substrate substrate rolling mechanism, two sets 
of namely, spindle motors As laser beam VCO, Ar gas laser beam tube (maximum output 2w), As a modulator, as AOD and a 
laser beam divider as an electro-optics modulation element (EOM) and deflecting system A beam-splitter cube. The objective 
lens which combined the auto-focusing (AF) system as a condensing mechanism is used. The first condensing mechanism is 
constituted as a combination of a beam-splitter cube and an objective lens, and the last condensing mechanism is constituted 
as a combination of a total reflection mirror and an objective lens, and both It is carried in one set of the linear slider as a 
move mechanism, and it is constituted so that both-way movement can be carried out. 

[0038] Texture for the salient formation for CSS properties was given by 2mm width of face from the position of 1mm of 
inner circumference, and the condition was made into laser beam output:400mw, average irradiation time:0.234microsec, 
deviation speed:64 mm/sec, diameter: of laser beam spot 1 micrometer, substrate rotational frequency:3600rpm, and 
traverse-speed:0.6 mm/sec of a linear slider. And the salient formation for truck signals changed and formed the laser beam 
output in 200mw(s). 

[0039] It was checked that the minute salient of the configuration equipped with the crevice connected with the heights 
concerned near convex by the surface type-like measuring device ("ZYGO" by U.S. ZYGO) by laser interference as a result 
of observing the shape of surface type of the substrate after texture processing is formed. Moreover, 9260 2 and the average 
salient height /of the average salient density of the salient for CSS properties were [ mm ] 40nm. On the other hand, 2310 2 
and the average salient height /of the average salient density of the salient for truck signals were [ mm ] 25nm. 
[0040] By the spatter, Cr interlayer (lOOnm in thickness), the Co-Cr-Ta alloy magnetic layer (50nm in thickness), and the 
carbon protective layer (20nm in thickness) were formed in the above-mentioned substrate front face one by one, the dip 
painting cloth of the fluorine system fluid lubrication agent ("DOL-2000" by the MONTEDISON company) with a thickness 
of 2nm was carried out to the front face of a carbon protective layer, and the magnetic disk was obtained. 
[0041] About the above-mentioned magnetic disk, the coefficient of static friction before a CSS test (initial stiction) and the 
frictional force after 20,000 CSS were measured. The CSS test used the thin flhn head (slider quality of the material : 
aluminum2 03 TiC) of load gram 6gf, and was performed on condition that 2micro inch of head flying heights. Moreover, the 
glide circuit tester was used and the surfacing stable height of the head at the time of seeking between a data zone and a CSS 
zone was evaluated. Initial stiction was [ 3gf(s) and the surfacing stable height of a head of the frictional force after 0.19 and 
20,000 CSS ] 1 .5micro inches. 

[0042] Moreover, the laser beam was irradiated like the well-known optical head in two positions where truck radii differ, two 
detectors (photodiode) detected each reflected light, the above-mentioned magnetic disk was set in the magnetic recordmg 
medium which is equipped with a means to detect the salient for truck signals of the mechanism to which a head is moved, 
and changes so that the signal from both detectors might serve as the same level, and the gap section of the magnetic head was 
controlled to the truck center position. The result was very good. 
[0043] 

[Effect of the Invention] In the magnetic-recording medium of this invention explained above, since a tracking-servo pattern 
can be formed together with a texture pattern, a manufacturing cost is cheap. Moreover, since the magnetic-recordmg medium 
of this invention forms the salient by the laser beam, it fits high-density record. Furthermore, since especially detection of a 
continuous tracking-servo signal is suitable for high track density again, especially the magnetic-recording medium of this 
invention fits high-density record also from this point. 



[Translation done.] 



